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(54)Title: NUCLEIC ACID CAPABLE OF BINDING SPECIFICALLY TO Ras TARGET PROTEIN 



(57) Abstract 

A n °vel nucleic acid (aptamer) which binds specifically to the target protein of Ras, more particularly, a novel RNA aptamer which 
binds specifically to Raf-1; a method for screening an RNA capable of binding specifically to the target protein of Ras which comprises 
selecting an RNA capable of binding to the target protein of Ras from a pool of RNAs having various base sequences- a method for 
regulating the transmission of a signal causing the proliferation or differentiation of cells by using the above-described nucleic acid- and 
medicinal compositions with the use of the same. ' 
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(MAPK/ERK kinase) t,> ltt ,. * LT = «>», E K * E K K * > 

Trends Biocheo. Sc.. ,9,474-480. ; Avruch, J. , et a!., (1994, Trends Bi 
ochem. Sci. 19,279-283.) 0 

****-l**»*m*mzm*****» mn s hx1IA (deVHes-Soits 
A.K., et al., (1992) Nature 357, 602-604.) . 

»...) »at„ r e 349, 426-428.) *.Ra, 

»C«E.f-, W -, OI| Uolch; W-> et a] _ (ig96) ^ 
130S-1314.) 6tt>«tii t nj, 

* 0 « BS& if ©MBS*© •> v+ tear mj, , » 
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-£* Z.OX. o & R a s &mti ZMMftOis Vi- )]/fc&®mm<DQ>cD rR as 
©*«jSaSfj ©«ii!8?#f *frt)iiT b . ^£©l> fco-cfc* R a f - 1 © 

R a s *S£ F * -f > < R B D ) fc* x R a f - 1 ON«^f,©5 1 - 1 3 lfi^ 
»*ii:#»I?)flTSt^S (Vojtek, A.B., et al., (1993) Cell 74, 205-21 
4. ; Chuang, E. , et al., (1994) Mol. Cell. Biol. 14, 5318-5325.) 0 

KhD-feP^S/ 3 >j (in vitro selection) & (Ellington, A. D. et al . , (1 
990) Nature 346, 818-822. ; Tuerk, C. et al., (1990) Science 249, 505-51 
0.) izX. !>%Mt<tlX£T^Z (Bock, L.C., et al., (1992) Nature 355, 564 
-566. ; Qiu Qiu, Y.L. , et al., (1994) Nucleic Acids Res. 22, 5229-5234. ; 
Gal, S.W., et al., (1998) Eur. J. Biochem. 252, 553-562. ; Bell, S.D., 
et al., (1998) J. Biol. Chem. 273, 14309-14314.) 0 LfctfoT, RNAtd 

rasftffl#*qe>tiT^&^R a f - i £*tLT, zo^mzm^zz ttz «t 

*&W\L Raf-1, B-Raf, RGL, Ral GDS, MEKK, P 
13K4Jf© r Ras©«l!!isegj-©Ras|g^^'f> (RBD) fciftJIift 

« mfr?®. & mm -t % % © x- & % » 

CliRaf-llc^^fiUt^^f^ctia^ Raf - 1 £ ft izfffl M 1*1 X S S 
R a s t ©*£-&£ ft};: Pig *>o5Si*3a:f^ffl*%-r%<»H 
0W###a&£>*iT^*o ^>bfrD-fel/^> 3 > (in vitro s 

election) &&m^Z Z. ttz &*) ^ r Ras©«WgfiKj ® R a s ^ \t jiL J 

>izftm$)izm&t%mwiifr*M*mz>z. t&x * fc^najufc. 
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fcU 0! * ti\ Raf-1, B-Raf s RGL, Ral GD S, MEKK, P 
1 3 K ft g ft ^ fi j£ z. ti IZ g fi % & © T* (i & V> 0 #3B WJ © *f * U ^ 
r R a s ©ifilfl gj ^LT&Raf-lft ^#4Mf £ ft 3 „ 
#38BJ3kU iwlBLfc r R a s ©ffitoSBEfj fcftSW fc^-^ M§ 5 & 

^^St^Ci:?:^?)*^: Ltt©tife!)> L £ # o T x *$&W<D r R a s © ^ 

ftm&mj tftmmizi&&-? %&&t Lta, rn at^ot*d n A-efe^t 

t<t<x ;ti?)<Z)RNAXIiDNAAS r Ras©*gtf]Mfiffj 13 43 M jjig i" 
3 ©T-&*W£ 4#£#JEB14& ^„ #*mj©;|*Ktts t>£o© r r a s © fg 

fc©<fr#Mttfc|g£-rs*©-C&oTfc J:Vn*s, 2iW±® r R a s 

©i^lfilj t«r^«itte^l-4*©-efeoT*>«fcVNo 

*«W©*KddF«©iaai©S$_{4x r Ra s(D g Wl6Ij KiRpS«HCJ6-& 
T- ft 3 *©T?*fttf «fl3»J|®J4& 2 0 - 3 0 O^M. 

£?£L<ii20-150 <£ D L < Ji 30-1 50 IMS, $ £ £ ft £ L 

<{*5 0-1 5 0ffl£©fc©#«fclN o |g^©«rStt£B53S-r3»£fcfci N fil^fc 
©*»#* LV^# X ^JiSaa«e if© AMg!©ffiflH4*» tiMVN & ©#$? ito 0 
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m 2 0 ~ 5 0 fc?£L<&20~3 0 Jglggt & Z> 0 $ £ t . 5 ' 
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i©iotLTil«l:77^?-i:it(Dlgai?iJlf (f*Sl5t3 7>^A 

^^Sffi^iJ^^'r^ RN A^ (RNA7-;H &D NA*e»tsf SftC 

la-r *. 

6 T" , Z.0RNA7-;i/f)J©RNAi: N r Ras©tIl$®Sgj N ^;U;J. 
Raf-K Xlis ^©££-£ K e> & § H JgftJ^f r R a s 
©i^idSj C^^t^RNA^^if^o f ?>ilt RN A^lfe? IX cD 
NAH, buIB©7-5^ V-^fflVMT P C J: *)WM-*Z 0 li«l*ilfcDN 
A*|?b"CRNAHv dti*HUH3LfeRNA^-;i/^M-ro 

W±®, RNA7-;HfT'® rRasogflijggij fc©&«u ^^ItRN 
A©7>^, mm^. PCRSCtSJifi, SVs ii*I£*i£RN A©tc©RN A 
7" — ;V"\©&A;tp £ & 3 tH' ^ ;i/ £ r^i^y^-j ^^-f^ 0 gp^ N i 7 > F h 
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RNAr^^ftME^^^^,^ r Ras 
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Suae LT^ro^DtH^^s,;^^^,^,^^ 

i-^^^a^ J( £^ N 1 R a s 0i&!)lgf j i: R 
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W ^ fco fiigSlTtttRNAMaf - 1 - 
RBDt#M«it«#Lntofti« N S8S^<t^^^ T (1 5 

B7MJvn *»^ S-b5^ 7l5 ^ (GST) fc 

Raf -i© 5 1-1 3 1**©^* l* (RED) h©H!1%liafr (filT. 
r GST — RBDj ^^-5o ) URNAjJIko^u,,^ :(513 , 
•>>KT?, RNA7-^0M^ (binding ratio ) HU M^© 0 . 1 6 % 
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& m tz -b v * ^> 3 > & 8 m (87->>n ff o t .. 2 1 ® i © 7 > k c *>* ^ 

X, RNA7 /iKD^^-fbii 2 2 %~&7ji IfifGS T-RBDt^t57- 
;i/ © K d fit (± 2 9 0 nM£&o£o 

2 1 ^ > F^Hxf:ENA7-j^^ 3 3 ffl © * D - > © E8J £ fcjfc U „ 
*©!§«. 2 4 ®3i©J|& i>ffi?ij#f# £ ftfc„ C© 2 41©^ >©$t, 6 o m 
*©ap^©iB?iJ*IB 2 BUc^-To *S'JLT, ^ © IE 3?iJ P ± £ S ^ * * o ^ - £ £ 

(c:©^;u-7-£ r{r^-7ij J:^^ 0 ) i:^©i©l^c*t 
ny-tfsafrfcft&v^ n-> ( ^ ft £ £ r^; l/ _^ 2j i; f § , ) fc#tf£,ft 
tz<, 

^;W-7 , l©8aJS©RNA(Sg2BI©2 1. 0 1~2 1. 0 8 ) ©3:11 
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iCRNAg^r (%) fcbt^Lfco £©*§£, ^^-71 ©RNAjiGST — 
R B D fcasa-fcJS^*^ UftCt^Ltx ^^-72 © R N A tt&# |g£ * 5* 
ZKfr-otzo S^l*^- 1 2 H© 2 1 . 0 1) &VWimm^ 7 (I2BC21. 

0 7) (-^^fti>RNA©Kdfi|{iil5#i±3 0 0 nMt$^f;fflt:MbT\ U?iJ 

11 i. id cRNA©^na7^^Dt;nfefeof; 

(fH3g|#8S) 0 &3ElfcU I2?!j#^l (MA.EP) , 7 (&tSAW) . &V S 1 

1 (m = &W) ©RNA^g^Cfl (nM) tffflLf;l^(!)GST-RBD 

3 *> fc , Cft^©RNAU^>h*(ix G S T * ft g * t: tt L 35: ^> fc „ d 
<DZ£& S 3fte>©RNA(iGS TgfS#£ HGST-RBD0RBD SS^CIg 
-&tZ><b®X$>Z>Z£%7jkLX\,^% 0 

*Cx iiiB©^^-7 1©RNA77^v-i)SRa s £RBD©ffl5#ffl£|5g 
St 3 rt»ga»*«ftW Lfc (g§40#88) 0 PB$f$4t 1 (^4H©A) , 7 (^4 
H©B ) % 11 (^4@©C) , »t>'l 2 (|4|©D) (^ft^ftfg2g|*© 
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2 1- 0 1. 2 1. 0 7. 2 1. UM21. Utwt,.., 0# ^ e)R 
N A* 0*5,1 2. S^MOM^,^^ * 77 D - * v h u * # *r Sift 
*hftOST-RBBt. GrP rSXtt G D P t „ >!tJtMHj ;_ 

->3ttRNA20pmol, U-V4BRNA2 0 0 pmo 1. U - > 5 tt R 
NA 2 0 0 0 pmol„ ) tR»A«Ut.»|» [i4Bt Ml ,- M! 

r GST— RBDj llOST-HBBMi^j^^^^,^^ 
«S*12 © R N A ti , flat 12. 5^MLT*GST-RB 

-ntWUT, f*-7-l<0*<0K51«5 1 (S4BfflA) SW7 (£413© 

RastRaf-lfflRBDtrokd.ttlSnM (Her.ann, C. , e t al J , 
iol. Che... 270.2901-2905 (1995), T » „ , MMlW7 M »* SM 

i o.twiw^j^^^ a 6M » AeHa!tEaf . lt 

■«****,6-*«t«.- getaa tacga otcac utaf ggagt ggasg 
atcga ggoat -3' , 3 • *„ c5 ._ catat gccU agcga ^ ^ ^ 
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mol, 1. 2x10'^?) :©-*lDNA®7-^^ PCR 

- ©*£JH. Raf - 1 RBD t«S^f 4«rM«c RNA7^?-*i|5:|:is-e 
Sfc„ d ft ©EJUttfilT©* t> T*fe t> N iE?*m©IE?!l#^ 2 5 ~ 2 8 ^t, 
12 ?!l 2 5 

gggaguggag gaauucaucg aggcauaugu cgacuccguc uuccuucaaa ccaguuauaa 60 
auugguuuua gcauaugccu uagcgacagc aagcuucugc 100 

mm 2 6 

gggaguggag gaauucaucg aggcaugacc ucccguggca guagggguaa aaauuaucuu 60 

ccuacacuuc ucaugccuua gcgacagcaa gcuucugc 98 
MM 2 7 

gggaguggag gaauucaucg aggcauaugu cgacuccguc uuccuucaaa ccaguuauaa 60 

auugguuuua gcauaugccu uagcgacagc 90 
mm 2 8 

gggaguggag gaauucaucg aggcauaugu cgacuccguc uuccuucaaa ccaguuauaa 60 

auugguuuua gcauaugccu 80 
Z ft © R N A© o % @B?!1#^ 2 5 „ 2 6, 2 8 tgtRNACGS T-RB 

Ifl^J 250RNA: 124nM 
mn 26©RNA:295nM 
mn 28©RNA: 176nM 

* Ut, 2 5 ~ 2 8 © R N Afcfc^T fflatt#«J RastRaf-lRB 

2 5 . 2 7 5^2 8 113' © g $ #*BSI f 3 * © T? & * £ £ „ 

Mm 2 50 3' iiD 1 LS^iJ 2 8CMS*T?©9 9-8 1 US© 

RNA ( 9 0J£S#K?!] 2 7 ClSti) * * t" -5 3 i: ifiWM £ tl § o 

E8I £ IB?!J #^ 5 3 XV 5 4tiLfco 

- 11 - 



WO 00/09684 

PCT/JP99/04399 

i 5 f» 5 C t V V m S * 9 * * 6 flE b T » 4 ; t sr m X * « „ 

W-f8tMUi-s,f-iM* Mlf . le , w _ t . Fj(0(: 

*1-»fc»te***ftT*fc (Kolch, „., et al., (.991) Nature 349, 426-42 
8. ; Kolch, »., et al., (1996) Oncogene 13, 1305-1314.) „ 

MIC, B.t-i et )-*r«y.xi ;h -, t:Mt „, >ll . t 

*tt#tt. Raf-ltt,^^^^^^ cjia ^ Raf _ 

•WWioTMtSft^Jw, (Kolch, ... et al., (1996) Oncoge 
ne 13, 1305-1314.) , 

f - i tsi(jstl!*»KMT;» 4<l jn !t j tujl , i 

»9 (Good, P.D., et al., (1997) Oene Iher. 4,45-54.) , £«H &AH(cja 
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mmm 1 (leioii) 
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5 1-13 lTUigP^) t G S T £<Dm&* >^?W (ttTs GST-RB 
D^O. ) &s *JlS#c BL2 1, BL2 lDE3J;D*I^t, ^ ;U 

^?t>-^77D-74B (7^;^7A 77-V->7 >W*T-£tt8D 
SU ! HQ7n7 (n-t7r^7) ©*7 A^i^t ^ D Y h ^7 7 ^ -}; <t !) 
*8tfc (Shirouzu.M., et al . , J. Biol. Chem. , 273, 7737-7742 ( 1998)) 0 
a-RasSSttx XMtfcB L2 l*»e>»5>ixfet©* N DEAE 

(Shirouzu.M., et al., J. Biol. Chem., 273, 7737-7742 ( 1998) ; Shirouzu. 
M., et al., Oncogene, 7, 475-480 (1992); Ito, Y., et al., Biochemistry, 
36, 9109-9119 (1997)) 0 
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MMM2 (^>tfhD-klx^^> 3> ) 

^nft6 0*i mD N A(D7 ^ t|||lLfct :^ C DNA tt ^ 
«l=5' — GCCGGAATTCTAATACGACTCACTATAGGG 
AGATCAGAATAAACGCTCAA-3* . 5' — TTCGAC 

ATGAGGCCCCTGCAGGGCG— 3' 0 M to^ DTmt 
iVPCRCi5i(B0fe ftl: | rlt ^ 5o 

7 5^3»BM*n, tom*ni:^ fl HNAW, GST-R 
mM MgCl, M .;„ IS4im) * T- 4 *C T m ^ > * ^_ ^ 

" DMLfc ' (20 mM MJ*-HC1 P H7 

5. 5mM M g Cl^i 50mM NaC 1) ,- X J: fflRNA 

3**>Ktt*tt, RNA7 _, (7 5-CT-3 

*IM.«U il*mL ft ., aV0 ST.HBD*, 37tTm« 
^r-*^*^-^^ OST-EBD^LftENAI* 
^O^n-X7,^-^ msu RNA**7M****to„ 

" 77 " t,Mlt (Hira °' et Mol. Diversity, (Epjji,j*)) 0 7 „ ; „ 
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[ a - 32 P ] UTP^ffll^T7RNA#'jy7-^CJ:H>thD T-fe^ 
UTRNAI^ffe, RNA (0. 8//M) & tt* ^ © g G g £ £ , 3 7 °C T" 1 B# 
fH, 5 0// I0g^^y77-(ft'^ a.^— h bTto ^(D^mo — gp ( 5 0 
1 ) 47^;H-±CiL N 2 0 0//1 ©&#M 9 7 7-T-3 L o 

fflMfe%t.% j&feir Ztztb iz, 1. 6 nM05 ' -5fcS£# [ 7 - 32 P ] ATPT* 
5 £ tlfzRN ARXfU* (Dmg.<D G S T-RBD t £ -i jl ^ — h b 7c o 
7 J ±<DM.mi&&%, I1BAS 2 5 0 O^JXJ*— isyVTj-^j+r 

-*mi<^XM%.Ltzo 

0 . 05%hDh>X-100 ^tttSjg^M 6 0 ^ 1 #© G S 

t-rbd i^g^ N y >^aij^a^t^7jc^©^;i/^ > --t ^ r o - ^ tr 

1 0/<lCi^bt. iB^»* 4°CT 3 0#Ha^>*3.^-h Lfco 
@<ii^^afLfe^, ±i^i^ttf:= l^tt-XA, 40ng©Ras 
(£©&©«, GTPrSXIiGDP X*&&fc£tlT^Z> d £ f ± * gfc IB IB © 43 

(Koide, H., et al., Proc. Natl. Acad. Sci. USA, 90, 8683-8686 
(1993)) o ) , StK, 1 6 0 1 © R N A fc^fctg-^ y 7 7 - S8 # Jo *. £ ft, 

# 1 © 7 7 - i5fc& L a ^lftS6S*5xAiJO;W77- (L 

aemmli' s buffer) £ ffi i\ flft!^ K <fc D bT - Xfr h m Hi £ S N 
1 5XSDS-PAGECI8Blfc. taRas RftRA S 0 0 4 (Moodie, S.A., 
et al., Science, 260, 1658-1661 (1993)) SI8MT^iy7"DnL^ £ ft 
£ECL&^j&aj^B (T^;i/^>^A 77-7J/7 ^T^ttasi) CAD 

mmm 5 (en a 
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r. iWt , c) L PCT/JP99/04399 

^5 **L5 - ggtaa tacga ctcac tatag, ggagt ggagg aattc ataga ggcat -3\ 
3***JC5'- catat gcctt agcga cagca agctt ctgc -3' ®E*| ** t * 5 > y J, 
&4 5I«m-*|DNA ( 2 0 0 pmol, 1. 2 xlO'W *5>- 
ggtaa tacga ctcac tatag gg agt ggagg aattc a tcg-3' & J; £^5' - gcaga agctt g 
ctgt cgcta aggc -3'(02*^M7-t m , T p CUffK *^T7RN 



(Raf-lRBDtgA t§RNA0ggj) 

7 5tf3OT0 SW L t RNA7^ 3 ,M ( 1 8 0 0 p m o 1 ) * J; 
tN'GST — RBD1//M (600pmol) I^M, 7 7 - 6 0 0 , 1 t 3 7 

*-*^W7;p-3 0O^lT3@ft#t 7 ,^. ±(ORNAt7Mfi!i 

GST-RBD:RBD (R a f - 1 , 5 1 M 3 1 7 U ^) 
^>-S-h5^ 7 x5-^ OB ^ w ^ t|iigt (Shirouzu, M. , et 
al., (1998) J. Biol. Chem. 273, 7737-7742.) fcB«*ftT^*. 
- : 5mM MgChttij > It i! Si £ E| & i£ 7* 0 
«*yt y7r - :2 o nM Tris-HCl P H7.5,5mM MgCl 
• V 1 5 0 mM N a C .1 o 



7 (KfllS^ 2 5 isSlXtZ 6 ©R N A) 

»J6^RNA7-;UDRaf-lRBDI:^ t ,R NAW , 
RNA^DNA^l, MAiDRNA^HoK^ 



8 (fiJ!l#§27ii0C28ORNA) 

I»2 5©RNAfl)i»fiftI«Ht4DNAtr7^-5'- ggtaa tacg 
a ctcac tatag ggagt ggagg aattc atcg -y^MY-r- gctgt cgcta aggc 
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a tatgc taaaa c -3'&&VWi5'- aggca tatgc taaaa ccaat ttata ac-3' £ /E^ 
^PCRIUD 3' 3li$W *m < LfeDNAif, C *i «fc D EliJ3lOEJiJ#f 2 
7*itf2 8©RNA&»fc 0 

SI it « 9 ( * D — - y 9 £ ) 

UlStgtt 1 0 (K dfiOSIfc) 

4 n Mffi 5 ' 5 ^JHtRNAi: 5 0-1, 2 5 0 nMOGST-RB 

D*jS^W7 7- 6 0 0// 1 4» 3 7°CT'3 0dH-f>*a^-h L fc «, - h D 

V7h^iT:*U-f^-^7 7 ^TI+JI Lfc (Bell, S.D., et al., (199 
8) J. Biol. Chem. 273, 14309-14314.) 0 

mmm 1 1 (m-smmnm 

0 . 05% hUh> (Triton) X-100 & f * y ~? ? — 

1 6 O ( ulf(i0GST-RBD2 Opmo It 1 0 w ^>--b77 

^>^ri^-bLfeo t-X5^1L2 Opmo lCRasiilFRNA (0, 
20, 1 00, 200pmol) k8^W77- ( 5 m M N MgChttU^ 

1 6 0 // 1 4 'Cf 3 0 #HK >^fa/<- h L/to b'-X 
fta*««S^l/Tl^I9R*7xAiJ(0/^77"-tittl**s SDS-PA 
GEtv inR a s RftR A S 0 0 4 (Kanai, T., et al., (1987) Jpn. J. Cane 
er Res. 78, 1314-1318.) 5ffl^T^ X n. S 7 u y hUECL &fttftHi&B"C« 
«fc Lfc„ 

1E?|J#-Sf2 5 ~ 2 8©RNAIiRNAit;fStRa s 4>i0fcT#ffi«> b tilt* 
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*mwi*. Raf - i &£©Ra s(D®mm&miz®m$)£m&L, 

6 1\ MftJB0'>&i>E£ffijs»£ttijfc*3 - t#tB&3 0 
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1. RasClSSliaitllSfitlCg^LfSlI, 

2 . «K#RNA^&3||:ft©|6IIII&l-JB£ia*©fiE|go 

3. R a s OiWIfifOR a s K ^ >C««ll!ll:»S^t 3l?t* 

(Dmmm i mx&m 2 E£3Btt©&&o 

4. RasOiflflieiA 5 ^ R a f - 1 T* 3 © flg mm 1 g§ 3 II © ^ -f 

5. Raf-l©Ras h* ^ > (R B D ) A^MISfcte^t 5 RNAtft 
*IS#©l61BaS4JHfc:3B«©«»o 

6. R N @E^IJ^©@B^#-^ 1 - 2 8 ©^^tl^t> i:o©jMSie?iJXii^© 

7. RNA*s, K?iJ^©E^iJ#^ 1 ~ 8 , Xtt E8I 2 5 - 2 8 © ^ "T ix frtt 
o©^SiB^jx(i^© 5 *>©H@W±©JM^#^£L, iCSit ft N 

AT*&3ffl;d<©lElSg§ 6 g£SBtt©%&. 

8. m&o&mm 6 mx&m 7 EfctB«©tss&fc«»i&&£asE#i&*! * 

9 . Hf^©l5iamiii~^8ig©^TnA^3aB«6©^^^e>^«>aillS©i/^^-;i/ 
£3©i&lffli31e 

i o. g^tfR n a-c$> zm&ommm 9 igtziBtt©^*!. 

1 2. ff;&©^[gfg 1 8 m(D\,^?tiipizmm(DifcM*mmt sm© 

1 3. S»tfRNAfi!&5i*oiBil 2 E£fB*©;£8io 

1 4. W^©^ffl^lig~^ 8 Ji©VN"f n*»K:|B«©«KS^*' Itft^gli 

1 6. I^(DfiiBJ!|«tt5RNA«)7-^*6s RasOgWIfil^o^ 
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[2000^1^210 (21. oi. oo) m^v-mm^m ■. 
®mmK<Dwmi - 1 8teffiiE£fttz.m-$;<Dmw i - 1 s^mtm*. 

<b*lfc 0 (21)] 

2. &m&RN A^&zm&(Dmmm i miz%zmv>&m 0 

3. mmtK r a s om&jm s it© r a s m& k ^ ■< > ^^^tnj tis^-f & it # 

©|gll^lJlXli^2JI{c|E®©^^o 

4. Ras®II)!liai*s, Raf-l*C*-6Sf*©ttlffl^l®^^3^©l>f 

5. Raf - l©Rasg^M^> (RBD) ^^^KllcS^t^RNAffe 

6. RNAi s , SE?iJ*©IS?!j#^ 1 — 2 8 ©0-fftfrt> 2: o © JMSIE^'J -e © 
■5 *>© 1 iWlfflfiSi) 5 ^^ lv te©JfiST?Bjft£ ft* Stf/SKUHKJ: 

©J&s#ttira£ nx & 3 ms@a?ij £ < i:*^^rt-^> r n at*$> -2>«g3<©iBH 

S52JB->«a$4Jl©^-fftj&»fcSB«©ttRo 

7. ( M IE & ) R N A # , @S © 12 ?0 # 1 ~ 8 , XiiIE?iJ#-5§2 5~2 8© 

g#i£*u sv/«u<i±iflfii±©iaaAS(«fin*n"r«caffia£iB?!i*^a< i: 

t)^W-T?.RNAT-$)?.ffi*©^H^6JM{3a3i4©fe^o 

8. »^©«HS6JSXB:m7«t:aBtt©Stti:«»»«cJfla£BE5>J*^-rsS». 

9. ^^©iBH^iJi^ssJiffi^rn^MciBii©^^*^^^^^©^^^-^ 
£M©m#Jo 

i o . ^^* s RNA-efe^ii^©^Hm9iMiciBm©siiiai^Ja 

i i. (ii*n) t s * © & h n i 8 jg©^rn*»efa«©flEe&ftffl-r a m 

flg©^^^;H£ii$$ij^i-§^So 

1 2. (*f jE&) il*5RNAT$i§it©lEi^ 1 1 3StfB«©*ffio 

13. (»IE&)a»JR©*filffl£lE~f&8 Jl©^-f tIBf4©M£^% IT 

i 4. (MiE^ ) mjtit£.&(Dfem(Dfzisb(Dm>£<Dmmm 1 3£cgB»©Eggfi 

- 21 - 



WO 00/09684 

PCT/JP99/04399 

15. («I*)l^ ttiBMHnRNA(D7 _^^ Ras , m 

17. Ra8 0«»« aft4 s, Raf-lf^ iMfflil51 

Xfcifg 1 6 Sifc 
1 8 . 
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SEQUENCE LISTING 
<110> Japan Science And Technology Corporation 

<120> Nucleic acid which may bind specifically to proteins being 
effectors for Has 

<130> JA900391 

<160> 60 



<210> 1 
<211> 108 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 1 

gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgu ucucauaacc 60 
aaaacccuua ccccuuggac ugauucgaca ugaggccccu gcagggcg 108 
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<210> 2 

<211> 107 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 2 

gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgu ucucauaacc 60 
aaaacccuua ccccuggacu gauucgacau gaggccccug cagggcg 107 



<210> 


3 


<211> 


108 


<212> 


RNA 


<213> 


Artificial Sequence 


<220> 




<221> 


protein bind 


<223> 


RNA aptamer 


<400> 


3 



gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgu ucucauaacc 60 
aaaacccuua ccccuuggac ugcuucgaca ugaggccccu gcagggcg 108 



<210> 4 



PCT/JP99/04399 



2 / 28 



THIS PAGE BLANK (uspto) 



f. 



WO 00/09684 PCT/JP99/04399 

<211> 108 
<212> RNA 

<213> Artificial Sequence 
<220> 

<22 1 > protein bind 
<223> RNA aptamer 
<400> 4 

gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgc ucucauaacc 60 
aaaacccuua ccccuuggac ugcuucgaca ugaggccccu gcagggcg 108 

<210> 5 
<211> 108 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 5 

gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgu ucucauaacc 60 
aaaacccuua cuccuuggac ugcuucgaca ugaggccccu gcagggcg 108 

<210> 6 
<211> 108 



3 / 28 



THIS PAGE BLANK (uspto) 



WO 00/09684 PCT/JP99/04399 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 6 

gggagaucag aauaaacgcu caacugauca auggcguaca auggauucgu ucucauaacc 60 
aaaacccuua ccccuuggac uguuucgaca ugaggccccu gcagggcg 108 



<210> 


7 


<211> 


108 


<212> 


RNA 


<213> 


Artificial Sequence 


<220> 




<221> 


protein bind 


<223> 


RNA aptamer 


<400> 


7 



gggagaucag aauaaacgcu caauugacuc aauggcguac aauggauucg uucucauaac 60 
caaaacccuu accccuugga cuguucgaca ugaggccccu gcagggcg 108 

<210> 8 
<211> 108 
<212> RNA 
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<213> Artificial Sequence 

<220> 

<221> protein bind 
<223> ENA aptamer 
<400> 8 

gggagaucag aauaaacgcu caauugaaga ucguacaaug gauucgauca uaacccgaag 60 
uuuuuaaaca cucuuuaccu guauucgaca ugaggccccu gcagggcg 108 



<210> 9 
<211> 108 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 9 

gggagaucag aauaaacgcu caaucgaguc cacgaacauu acauauuuga acacuucagc 60 
accgaacaug cuuaguacua uccuucgaca ugaggccccu gcagggcg 108 



<210> 10 

<2 1 1 > 108 

<212> RNA 

<213> Artificial Sequence 
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<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 10 



gggagaucag aauaaacgcu caauauuacc auagccuuga gguaaacaau uuagcacacc 60 
ugaauacacg aacuaugaac ucauucgaca ugaggccccu gcagggcg 108 



<210> 11 
<211> 107 
<212> RNA 

<213> Artificial Sequence 
<220> 

<22 1 > protein bind 
<223> RNA aptamer 
<400> 11 

gggagaucag aauaaacgcu caacuugagc caauuaaaag auuuacaaca agaacaugaa 60 
cgugacagcg auaauaauac gauucgacau gaggccccug cagggcg 107 



<210> 12 

<211> 108 

<212> RNA 

<213> Artificial Sequence 
<220> 



6 / 28 



THIS PA6I iUNK (usptg) 



WO 00/09684 PCT/JP99/04399 

<221> protein bind 
<223> RNA aptamer 
<400> 12 

gggagaucag aauaaacgcu caagcgacaa gcagcagaua aaguugagcg caacgccgcu 60 
acagaaccaa auuaacaugu auguucgaca ugaggccccu gcagggcg 108 



<210> 13 

<211> 107 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 

<223> RNA aptamer 

<400> 13 



gggagaucag aauaaacgcu caaucgaaag uaaguccgau acaacacaua accuauuauu 60 
uagcagcgau aauacaaaua aguucgacau gaggccccug cagggcg 107 



<210> 14 

<211> 108 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
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<223> RNA aptamer 

<400> 14 
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gggagaucag aauaaacgcu caagcaguaa uccacuugua auugaaugua gaugccauau 60 
agaguuauua guaauccgaa uuguucgaca ugaggccccu gcagggcg 108 



<210> 15 
<211> 108 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 15 

gggagaucag aauaaacgcu caacguagua gcacaccaug accuauuaaa ucugcuucgc 60 
aauguaccuu aacacauaau caguucgaca ugaggccccu gcagggcg 108 



<210> 16 

<211> 108 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 

<223> RNA aptamer 
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<400> 16 
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gggagaucag aauaaacgcu caagaaugac uaauaauuac aacagauaac cuuacucuug 60 



auaaaugcuu ugcuuuuggu uaauucgaca ugaggccccu gcagggcg 108 



<210> 


17 


<211> 


108 


<212> 


RNA 


<213> 


Artificial Sequence 


<220> 




<221> 


protein bind 


<223> 


RNA aptamer 


<400> 


17 



gggagaucag aauaaacgcu caaucuucga aguccaugac ugcaaaacca gauaguccua 60 
aucucaauua ucagucccaa guauucgaca ugaggccccu gcagggcg 108 

<210> 18 

<2 1 1 > 108 

<212> RNA 

<2 13 > Artificial Sequence 
<220> 

<221> protein bind 

<223> RNA aptamer 

<400> 18 
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gggagaucag aauaaacgcu caaacacucu aaauuguggu acuaagggag uaagggcaac 60 
uacgaagacg ugcaaggaua aaguucgaca ugaggccccu gcagggcg 108 



<210> 19 
<211> 107 
<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
<223> RNA aptamer 
<400> 19 

gggagaucag aauaaacgcu caauuugccu cgacggucug cgaauagaac gcgaaccgug 60 
auuaguguac aaggauucgg uuuucgacau gaggccccug cagggcg 107 



<210> 20 

<211> 106 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 

<223> RNA aptamer 

<400> 20 
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gggagaucag aauaaacgcu caagucgcag cagaaauauc aucgcaaaac cuoaauugca 60 
ucucauguau aucuagucca auucgacaug aggccccugc agggcg 106 



<210> 21 

<211> 105 

<212> RNA 

<213> Artificial Sequence 
<220> 

<221> protein bind 
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